Sex steroid hormones and the neural control of breathing.
We review evidence that sex steroid hormones including estrogen, progesterone and testosterone are involved in the central neural control of breathing. Sex hormones may exert their effects on respiratory motoneurons via neuromodulators, in particular, the serotonergic system. Recent studies have shown that levels of serotonin (5HT) in the hypoglossal and phrenic nuclei are greater in female than in male rats. Serotonin-dependent plasticity in hypoglossal and phrenic motor output also differs in male and female rats. Changing levels of gonadal hormones throughout the estrus cycle coincide with changing levels of 5HT in respiratory motor nuclei, and gonadectomy in male rats results in a decrease in 5HT-dependent plasticity in respiratory motor output. We speculate that sex steroid hormones are critically involved in adaptations in the neural control of breathing throughout life, and that decreasing levels of these hormones with increasing age may have a negative influence on the respiratory control system in response to challenge.